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^ (57) Abstract: An electroplating solution for fabricating a multilayer printed board in such a way that the top face of a via hole is 
^ generally flush with the top face of a conductor circuit in the same layer. The electroplating solution used for fabricating a multilayer 
O printed board where a resin insulating layer and a conductor circuit are formed in multilayer on a board where the conductor circuit is 
Q provided, is characterized in that the electroplating solution contains 50-330 g/1 of copper sulfide, 30-200 g/1 of sulfuric acid, 25-90 
mg/1 of chloride ions, and 1-1000 mg/1 of an additive at least consistii 



t consisting of a smoothing agent and a brightening agent. 
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(8)^>fr*-/vfflBBPffl6*^UfeStt«:, ^nA«*«tt (7 5 0 0 g 

15 f^iftLT^bTkifcV^Lfc (03 (d) #HS) o 

20 KJ?<*0. 6-1- 2 (1 mOlI»^I12«Lfc (0 4 (a) #RB 

) o 



Cu S0 4 • 5H z O 10g/l 

HCHO 8g/l 

25 N a OH 8 g / 1 

n ^^s/Pjft 45g/l 

«SflH8] 3 0 m 1 / 1 



3 5tWSfflS"C2 5# 
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£7. 5 MmOlgfcotll 3 3rJfcj£Lfc (121 4 (b) #J8) 0 

C u S 0 4 • 5 H 2 0 2 1 0 g/l 

5 fii£g£ 1 5 0 g / 1 

CI" 40mg/l 

# p JL^-U'^^y 3— /V 3 0 0mg/l 

t*^ Z?slA''7 ■< K 100mg/l 

10 1- OA/ dm 2 

fig 2 5«C 

(11) ifTJEW«*ttK9-f 7-r^«r*»*»o*Kl 3fcW9f*»t, 
iltt, 100tnj/cm 2 «U 0. 8 h U * A 

15 r t \Z. £ 9 , J¥£ 1 5 /i mtf5^ yfyf^ h 3 £r§2:ttfc (0 4 (c 

) #BS) o 

(12) 5){t^-i§^7K^7k^ : SrfflV^fc^7 0 ^-^5'^>^^«t 9 
|ilBei^O»^^y^^^bfca i&^T, 5 0t©4 0g/lNaOH**« 

20 SrjfcU i o# IS ia»fefc5ff<* 1 5 nm(Dmit\5}mk 7 4— A* 

t&Ml&LT' (0 4 (d) #$0 o 

<i3)i&Mfcias&£?MLfc£&K*fu ±12(5) tmm<D®!m&fti<\ 74-^ 
v^r^^mwm^(Dmm^mt^r^\^t^ (as (a) 0 

(14) rcv>r, ±iH(6)~a3)wxssr, # 9 ssm t fcJ: o . zh^tmnm 

fl?L-^-t^ J: 5 [ci6®cot)(D^L-CV^S (1215 (b) ~m 6 (c) #8*0 0 

(15) ^lCl N i?xf V y ^ y □ i/ ^ f ;Px-f /l' (DMDG) C6 0li% 
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:4 0 0 0) 4 6. 6 7im * ^jV=c^^^ V ^K&M $*f- 8 0 fi*%<£> 

i) i 5mmu. <* mtv-AsmiM = 2E4mz-c 

5 M£ : R 6 0 4 ) 3 £M« ft C < 0>ffiT ? V fr* / ^~ (*$fcfl^tt«L IS 
p«p^ : DPE6A) 1. 5tia, ^*3RiH»ffl (U^ / :/=»tfc«L ffifn* = S 

-6 5) o. 7 litas^t^i 0, «#a£i-3;r£fciJ:9«£-*afiBfc«:W 
tt») 2. ofift^, ^HgitLtc^t^bv (smfh^M) 0. 2 

10 SaSl5SrJP*.-C, «i«S:2 5^2. 0 P a • s i-mm Vlt Ui/X h® 

**3, ttSBJfcl*. BfflttHfW (***HS*fc»* DVL-BM) T6 0mi n" 
1 (6 0 r pm) GOli-a-ten-^-No. 4, 6m i n" 1 ( 6 r p m) <0»3iSP 
— 9 — No. 3 tic 7t 0 

15 (i6)^^, ^jseaMS^nw^ ±»(i5)»ciB«bfcyA'^-^^ n»* 

<cr3 o^^^^-e^^S^tTofe^, y^-ws?* hBBPSP©^^-^ 

^ffilU^nfcJ¥$ 5mm©7i- Fv^^^y/^l/^ MgKMS-frr 1 0 
00mj/cm 2 ©Mi«U DMTGfI«Ml, 2 0 0 ^ m(D 
20 tt^^n&frMLfco 

^Lt, ZbK. aottim loottiffl, notfi^ i 
5 o 3 ww©*^*^ w»f»»3i*:ff or y^y—V'^ bS£r?£fc£ 

25 14 SrJgj^Lfco 

(17)&fc:, y/u^-^^hg (^fttMtfJUflfefiWB) l4^tfcS«^ ^ 
(2. 3X10-'mol/l) , U (2. 8X1 

0-'mol/l) , ^iyttl» i ;!?A (I- BXlO-mol/l) Sr^tfpH 
= 4. 5<??Mjj?=S'^fcot^2 0^gSL-C, g|P^f^5Mm(7) 
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= y^*oS»i 5fc»*Lfc. Sfefc, ^»>ryft^D^ (7. 

6X1 0- 3 mo 1/1) , mXcW*~V* (I- 9X1 0 l mo 1/1) , ^ 
y®tHJ!>A (1. 2X10-'mol/l) 1 «^itF!)^(l. 7 

xio-'moi/i) ^tf*«t»»o#»[K:8 0 , t:o*#-C7. 5»m5«t 

5 -s/-ir/VJ?)o#® 1 5 ill^ J¥£0. 0 3/nnO^otI16WLfcc 

<18)r<Z>£, y/^-u^ HI 4 WHPW^ hSrPPBILt, 2 0 

z&m&.m-T'y ^hmmzmm^tz. (®7 (a) #«o „ 

(H WJ 2 ) 

io a. 7 V y hmmiRosmx&i 

jyw»«*ffl3Mmfcbfc (B8 (a) o *-r> ro«w»i«fcKy^ 

15 « 1 Wj^Sft-T^^IHK 4 9 £7£f& tfco 

(2)^/v-/K-/i'9*3i:U ? T^*^le]SS4^^LfcS«^7tc?5feV^L, f£^L 

20 (b) #BB) c x-^yfiiLttt, >T5^/->MH (II) Miotic 
25 ft&U »H»ft««r*5^*ofc (118 (c) #!£) c 1-**>*5, 

(4)±ia(3)^ra^^-x.fcS^6o^ffiSr, #eoo©^Mitt 
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! o o^t- i nmbk i 5 owi mm<DM&M&%ff\<^. ffim%&tt 

MSB a l 0 f tfc^ttSfiSrtlfc 

(El 8 (d) #f£) o 

(5)±iES^?r7Ki5fe, m&mmL±'&, y7FxyWu &vv?, 

T»il|Cfr@K4©^*iiil;:ff*3 Mm©aflSiB4 a, 9a^Lt„ ^5/^> 
Ltll ±!E(2)^IfIT/SV^t>^I^^^£^ v ^<> 

5 0~ 1 5 0 < C*"C^fflb/j:iSe>ffi^ 0. 5 MP a (5kgf/cm ! ) 

2gJ±*B#cDX^^«±. 1 3 3 0 Pa ( 1 0 mmH g ) t Lfc (HI 9 U)#!g)o 

9 (b) #RS) o ^<K\k. R^9X^&JflV^f*:*ST»««:?Tofc 0 

■©***ftfcLfc (0 9 (c) #W) o M^tLtr;^ 

*££fflU m^2 0 0W, #*I£0. 6 Pa, ffl&7 OtO&fr-C, 9 
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V-4 5 4 0^l\ N i tCuiO^^S' ^Lfc^^ » **** 
MHEO. 6Pa,i480t, 0 ^5^©^frtm\ Ni- 

Cu^il 2Sr»»«»»2<0*iBi-^bfc (1219 (d) #R8) o 

(10)OV^, N i -Cu^ll 2±0£ffi{^T^&#^m#*o££iSU 
1?$ 5 ^m©S*fto$Kl 3Sr^bfc (121 1 0 (a) #RK) „ 

CuSO,- 5 H 2 0 1 4 0 g / 1 

US? 120g/l 
C 1 " 50mg/l 

3 0 0mg/l 

xMyt7;K 10 0mg/l 

0- 8 A/ dm 2 
U 2 5°C 

di)miR©«*ttK9>r7^^ASrm*«i*o#gii sic&^tttt, 

itLt, 100mj/cm ! fl3feU 0. 8 b 5 * A*»«-Ca« 

^ (1 £ 9 , 2 0m m©a: j/fyfl/^ h 3 Sr^ltfc (121 1 o ( 

b) #RS) o 

(12) S OI-i^^lWMV^^^y^^^J: 9»# 

®%&>n-<DUft&^V*?^y\.1Zo m^X, 5 0t©4 0g/lNaOH« 

i|»TV^b7-f^A**(W»*Lfc„ K«R:i5 0«C-Cl«FWf»«ia 
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(13) *i^-c, ±ts(7)~(i3)cDxg^, mv&ir^kK£V), zb^±m<om 

#L^^J: S^eJi^fcroSr^LT^S (01 1 (a) 1 3 (a) #J«fO o 

(14) ^{w, ^n^V^y =» — ^^f/H- 7^ (DMDG) \Z6 0MA% 
• 4 0 0 0) 4 6. 6 711^ /^xf^hy|^«S*fc8 08i%0 

^7 1 ;-/i'ASx^*-/ffii (*fl2->*^tfc», ^p p p^& : ^tr = - H o 0 

1) 1 5M«B, W5^y-^«fl2« (BSEBfl^tt». Si** : 2E4MZ-C 
N) 1. 6flSP> g£ftf£^y^--C$>£#fifiT:? U^*/^- (0*<b*tt«, 

n ^:DPE6A) 1- 5fiS8B, »K*IHiaW ("fr W ^tfcfi, S5.&£ = S 

-6 5) o. 7 i itSC^SC i 5 > I^^tS : i I: » l^fttt^ 

tt») 2. oittc, #ig^Jt LttDU7-^f^ (MMitmm) 0. 2 

ft*, ttflEMfctt, BiMft (*JKW-*tfc»L DVL-BM) t'60mi n" 
1 (6 0 r pm) ©i^!4P"^-No. 4, 6m i n" 1 (6 r p m) <Dm&\*v 
— ^— No. 3{'«fcofc 0 

®.j$.m*mmvtzm, r^2 0Mm©s^-i*u 7otT2om 70 

0Omj/crn J ©^Itl3feU DMTG««IU 2 0 0 „m<Z> 
^Lt, 8 0«C-C1«FIB, 10 0ttliira> 120tTl^, 1 



WO 01/11932 PCT/JPOO/04418 

36 

5 o ^r- 3 B#^«z)^-e^ix WDi^i^fto-c y^^- hm&&4k£ 
t?) ^MpLfc, ^©n$^2 0/;moy/^"^^i (^mm$&$M.m) 

1 4 £?F2f&Lfc 0 

5 (I6)&i^ y^-v^^h» (#$H$Mif*fel§Jg) H^LfeSK, & 

flS=J/4vf (2. 3X1 O^mo 1/1) , »I9y«tMJfA (2. 8X1 
O-'mol/l) , ^aivBfc^-by^^ (1- 6X1 O 'mo l/l) 
= 4. 5<??tem«?-^^^*^^^^ 2 O^BiafllLT, ffin8BfcJ?£ 5 /imtf) 
sy^ftotI15tMLfc. ^Sfi«:^Wbi*l)f^ (7. 

10 exiO-'mol/l), JfiflST^^^A (I- 9X10-'mol/l) t ^ 

vgn- h d * ^ ( i . 2xio-'mo i/i) , «y ^m.~r h V V & ( 1 ■ 7 

XiO-'mol/l) &£tH***»o#«K:8 0t;©*#T7. 5^raa*b 
-C. =:y^»cti 1 5±{^ J?£0. 0 3 /imtf*fe«>o#JBl 6«r?gfi£Lfc„ 
(17)r<35«, b/1 1 4<7>giP(-¥H^-^ hSrRlBOLT, 2 0 

15 OtT!J7n-t5I^a^W^l 7&J&fifcU ^H^^l 7 $r#-r 
6^JBE«^y >-hS«Sr®«itUfe (HI l 3 (b) #HB) „ 
(^Ife^J 3 ) 

a. 7°y ^ hmmmvm&Jjfe 

ollll 2£^E5tLfc (014 (a) -01 6 (a) #RS) „ 

SrHSgLT, lOOmj/cm'tWU 0. 8 h V V 

■fifeteSi'S ri:t«t^ 15/i m^^ot h 2 3 ^r^ltfe (El 1 6 ( 

25 b) o 

(3)&t^ h 2 3©#^£&KiOT<D&#r^&o££i£U 

ff^ 7. 5 MmtDtifco^Il 3 SrJgfifcLfc (016 (c) *Rg) e 
C u S 0 4 • 5 H z O 2 1 0 g / 1 
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mm i 5 o g / 1 

C 1 " 40mg/l 

4fijxf l/y^Un-^ 3 0 0mg/l 

\?Xi?*A'7>r K 10 0mg/l 

««E«ft 1- OA/ dm 2 



2 st: 

« t >t, 5 0°C<Z>4 0 g/1 NaOH^WtfeolU^ h^fi|gfi^5&U 

fee ijgci 5 o^ctm U 

gti:^e>*5ff$8Mm©»#:|iIKi:7^-/i'K^Tfc«r^»«bfc (1316 (d 

) mm) . 

(4)*©*, «m©U3)~<18)fcR*«>Xg«riiU W^WSrf 
A. M^?)^5 7^^©fi 

311 2 0, ^B^V^fc^X^ttM 7x/7^FKA- 7 0 5 2) 3 0l 
iSPSr^^V^^y ^-/VTir^- h 2 0m y/W<V ft7f20ltai 

ir-ftfifcX£tfc»l 7 f tVy^R-45EPT) 1511^^2-7^-4, 

2 MSB, i/ y a ^3R»?Sffl 0 . 5M««r^nL»ffi«^#^«ifcfcftfco 
^5 0 M mi:*5J:5iuP^-^^ril?Lfci, 8 o~i 20^ 
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#tef&m~mmftmm i o ©s^j&^fcgi&srf^u m*m i <?> 

5 (5)OXe^PI«»-L-CTS*fls:|BlK4 0*ffifc^- *-yu9©?l' Ktii 
4 a , 9 a SrJfcfifc Lfc (El 1 9 ( a ) ~@ 2 0 ( a ) #!&) „ 

10 &8Hb£*T, «tH6M2Hfc (HI 2 0 (b) # 

Rg) o BP^s ±3BWI!&«£f£7>f^<D«!mtt«:, X^7 5Pa, 0 . 

4MPa, MSOt, BE*ttN]6 0 V\ ±|B*fc«fl:tt, 10 0*0 

-C3 0^, 15 0 TC-C 1 NFW^^-Cfro fco 

(3)&fc, ttMg*fe&6 2_k^ miiTL^f&^tvfc^^fc^LT, Stftl 0. 

15 4<im©CO I ^W-fi:t, If— 4. Omm, h y 1**— h\ 

;^t§8. 0 -r^^©Jta?L©ai - Omm, 2 f 3 y h ©*#t?«HBlft 

£kJB2U:, jff&6 0 /* m<zv<^T*— /WB8flnffl6 SrTE^tLT!: (HI 2 0 (c) £ 

Mg**LT;^<b7ki5fc^£ Lfc (13 2 0 (d) #HSJ 0 
25 ^ttg^ffi*3«t^MT^-^fflMPSP6(Drtlgffi 

\zm£0. 6~1. 2/im©it)lfi!6otlil2eMLfc (12 1 (a)# 
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C u S 0 4 • 5 H 2 0 10g/l 

HCHO 8g/l 

N a OH 8g/l 

P y v'jc/UJg: 45g/l 

SsJD^j 3 0 m 1 / 1 

tfUT, l00mJ/cm ! «U 0. 8 h y * 

^ gt5 - t j; 9 , fj20/; m cO#o£ v-^* h 2 3 £12tt/c (121 2 1 (b 

) o 

J?£ 1 5 timCDmMfroZmi 3 Sr^U/t (HI 2 1 (c) PM) „ 
CuSO,- 5 H 2 0 2 1 0 8/1 

tfam isog/i 

C 1 " 40mg/l 
# y ifl/y^D /!✓ 3 0 0mg/l 
lf^v?^/V7W K 100mg/l 

1- OA/ dm 2 



iU 25 ° c 

jggl^T, 5 0t:©4 Og/lNa OHtK^^^T^o § Ui^^ h 2 3 
*Lfc 0 *r<Z>&, Sfcl-l 5 0W1^W^*U m&-i&Wt{kfo#fcf& 

o#Rfcj&»e>fcSff$ i 5Mm0#«i:7-/wvKif7^MLt (121 2 

i (d) mm) o 



WO 01/11932 PCT/JPOO/04418 

40 

(8)##iHi8&Bf&Lf£»£i-*ru -tia(i) tmmv&mzft^. ^-/>k 

t'T^^tf^^lH]Sg©*®{-a<b®^BfifeLyci (1212 2 (a) 0 

<9)«EV>T, _tfB(2)~(8)<DXfS£, i* !9 ig-f - i K «t 0, £ h \Z.±M<Omm 
WiiiMi:WL, *l^yyH«K«:#fc (02 2 (b) ~HJ2 
5 3 (b) #$) 0 

(io)*<z>«. mmmi<v(i5)~(i8) kmm<Dx.u*ML, *b^i7*w 
-rs^jgga^^y > hS«sr»3ftLfc 023 (c) #«o „ 
(maw 5 ) 

mfi?#ota£c/)»#J£ LT> if 7^>-4 0 0mg/l, \Z**JW7 4 Kl 

15 MSgLfco 

(«#J7) 

iilfeoflOiMiLt, f7^400mg/l, 0^/W7^Kl 
50ml/l £ffiW::Wli> «#J2 tl5ff|3«^LT#S7'y >- HE*U6£: 

20 (&K0!f 8 ) 

5 om i / 1 £fflwcJW*M3, »^J3 tmmm^Lx&mT'v > hmm&* 
mmm 9 ) 

25 lifcofloWJiLT, ^yxfl/y/ya-MOOmg/l, a* 

fr^mrx ki 50mi/i srfflv^swi, fceffra*icL.r*Ji^ 

(HJfc^J 1 0 ) 
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*>mrz ki som i/i &m^itsk*tts mmmz tm^mm\^x^m^ 

(Hifctfl l l ) 
(HMJ 1 2) 

io 5*igLfe 0 

mmm 1 3 ) 

^y»7 5 Kl 5 0m 1/1 &ffiV>fc£tfUi, »^5 BtfR«fcbT*JB^ 
15 (Jttfcfly 1 ) 

B. ^ hE«HR«>K3t** 

20 Wflga»bfc5£««rffl^fc&*M** »iiro(l)~(6)^Iiat)?^ 

3 5pm©IMM«^ (13 2 (a) ~0 3 (b) „ 

T, iH^9 0 /imtfV^T*— /WBRJRSPSrW^Sff $ 3 5 nm^mm^MM^ 

25 j&fifcbfc (0 3 (c) #«0 „ &jb\ ^r^-/i-^^5gangp^fi> TS«# 
(3) $ h \c s ^ T *— A-ffl Bfl P L 4: =* Vf^V a - ^ ^ L . 
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C u S 0 4 • 5 H a O 10g/l 

HCHO 8g/l 

N a OH 8g/l 

O 5/ V rc /UtS: 45 g/1 

SyjH*"J 30ml/l 

£ 1 1 fim©iifco§ll 3 Sr^fifeLfeo 

CuSO,- 5 H 2 0 8 0 g/l 

fitSft 180 g/1 

CI" 40mg/l 

gsflqai] 0 . 5ml/l 

««lt«« 1. OA/ dm 2 

iBj? 2 7<C 

UT, 100mj/cm ! tll3tU 0. 8%«tf^MM«l 
•T5££t£J: 9, HE£ 2 0 j*nu L/S = 20/10 /tm©»o§Vi;7 h £12 

(6) £ bl^ ^-^^Tk^Tk^^ffi^fc^^^-^^^^^^i >9gft 
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<7)S*fr@&*aSj£Lfc£ffii::*tU ±12(5) i^^S^v\ 7-r-/uK 

(8) *^t, J:E(i)o*il^oI*»*t»ifi aiMioW-Wo 

( 9 ) ^(d, i <7) (is) tmm Kuty^-^^ 

it&^j y ^ h E*«r±, r*-/Wfi w p ttas&M-e^fcfc* 

20 
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<5<) 



WO 01/11932 
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45 

it&mzfv > b&MLWL<Dmmzm^znM*>^ #»n?*>o-c, 5 0-3 0 0 g / 

5 1^)1^ 3 0-2 0 0 g/ 1 <Z)«ltfifes 2 5~9 Omg/ 1 ©ift^ # 

j:^ />#< ^^fcftfftfflfcJ&^fcS l ~i o o omg/ l 

4. £fcTlB<£>Xil (a) ~ (e) , @P*> 

20 (b) «^e^i^^T*-/^^P^C0^Mi-^ Cu, Ni > P ^ P 

(d) »#*i»*©**«>o#««:/bv^ afria*o#^^^h^fi£SB^ 

25 lifco^I^^tSIt, 
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5 . t i>rm<DT.n ( *) ~ (d) , 

e. Huis (b) ©xmi^^r. ^mets, ^s^y^, tt< 
15 5 iz.mm<n&m-7v > yfm&v>w&s&. 

u ^ttMSa* fc * 9 SIR $ tiS '> ft < 1 1> ft 5 »*<Z>«£ffl 4-6 

20 

9. i!WB«*»ot»l^fSn5^y^i: lt, ^^^^ 
25 BHMF. if7^^^J:W^^^^ftS#i , 9314R^H5^ft< ifelSSr 
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£Jx54>fc< 1 1> l«£/Bv^!f^$£ll4~9tf>wT;fr^i {cfatto^S^y 

i2. mmmmmmte. iGH Z m5ii^3. oetT-c*>si»*w 
1 3. ff^cD^ffl4~l o^v^-rtb^ii-iB^^p^y^^BE^^it* 
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m 11 



(a) 
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17 
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m 19 
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